Abstract. A specially designed household survey for rural China is used to analyse the determinants of aspirations for income, proxied by reported minimum income need, and the determinants of subjective well-being, both satisfaction with life and satisfaction with income. It is found that aspiration income is a positive function of actual income and reference income, and that subjective well-being is raised by actual income but lowered by aspiration income. These findings suggests the existence of a partial hedonic treadmill, and can help to explain why subjective well-being in China appears not to have risen despite rapid economic growth.
Introduction
This paper explores the relationships among income, aspirations, adaptation and happiness in a poor society. How are people's aspirations determined? For instance, do they adapt their aspirations to their income, whether absolute or relative to that of their reference group or reference time? Is happiness affected by people's aspirations? For instance, do high aspirations reduce happiness? We use a specially designed data set for rural China which contains information not only on income but also on aspirations for income (call it 'aspiration income'), on several variables which can influence aspiration income, and on two measures of subjective well-being.
Section 2 provides a brief literature review of this rather unexplored subject, and Section 3 develops the theoretical hypotheses to be tested. The data and variables are explained in Section 4. Section 5 outlines the strategy for testing our hypotheses. Section 6 examines empirically the determinants of aspiration income, and Section 7 the aspirational determinants of two dimensions of subjective well-being: satisfaction with life and satisfaction with income. It is possible in Section 8 to suggest some novel and notable conclusions for the understanding of economic welfare.
Literature Review
There is a common view in the literature on subjective well-being that people adapt their aspirations in response to changes in their income. It was put forward by Easterlin (1974; see also 2001 as the explanation for the paradox that he observed: in cross-section studies at the individual level, happiness is found to rise with income, whereas in timeseries studies at the national level, happiness does not rise as income increases. 1 This explanation of the 'hedonic treadmill' in terms of endogenous aspirations has been accepted by Stutzer (2001, 2002) , and many others. 1 He showed that in both the United States and Japan, income per capita had risen greatly over the post-war decades but cross-section measures of happiness had not risen at all over the same period (Easterlin,1974 ) .
From a very different perspective, Sen (e.g.1985 Sen (e.g. , 1987 Sen (e.g. , 1999 has argued that there can be reconciliation to poverty: the poor adapt their aspirations to their low income and poor quality of life. For instance:
A thoroughly deprived person, leading a very reduced life, might not appear to be badly off in terms of the mental metric of utility, if the hardship is accepted with non-grumbling resignation. In situations of longstanding deprivation, the victims do not go on weeping all the time, and very often make great efforts to take pleasure in small mercies and cut down personal desires to modest -'realistic' -proportions. The person's deprivation then, may not at all show up in the metrics of pleasure, desire fulfilment, etc., even though he or she may be quite unable to be adequately nourished, decently clothed, minimally educated and so on (Sen, 1990, p.45 ).
Sen and Easterlin have something in common. In both cases, the hypothesis is that people's aspirations adapt to their situation, so reducing the sensitivity of subjective wellbeing to income. The notion that aspirations adjust to what is perceived to be possible is well established and much discussed from various perspectives, for instance by Elster (1982) from a philosophical, Frederick and Loewenstein (1999) from a psychological, Gurr (1970) from a political, and van de Stadt et al. (1985) from an economic perspective.
The inurement of the poor to their poverty leads Sen (e.g. 1985 Sen (e.g. , 1987 to reject the metric of utility as the criterion for the evaluation of economic welfare, and to replace it with the concept of the 'capabilities to function', i.e. people's capabilities to be and to do things of intrinsic worth. This separation only works, however, if the evaluation of capabilities involves an externally imposed value judgement rather than one which emerges from individual preferences. Kingdon and Knight (2006) have argued that, provided that the aggregation of expressed individual preferences is the criterion for evaluation, the estimation of subjective well-being functions offers an encompassing framework which yields weights for the valuation of income and various capabilities in a social welfare function; moreover, the estimation can provide a measure of 'subjective well-being poverty' and of its determinants.
There is a substantial literature on the causes of a quite different dimension of satisfaction or dissatisfaction: political discontent and its expression. For instance, Gurr (1970) argued that political discontent is felt, and expressed, only when people perceive that there is the prospect of change. Again, there is the notion that the downtrodden grow reconciled to their political lot: aspirations adapt to the prevailing conditions but they can rise, and even outpace the actual improvement, if conditions begin to improve. Hirschman (1973) depicted the effect of changing expectations on perceptions of wellbeing using the analogy of a tunnel. Two lanes of cars are jammed in a tunnel. Eventually one lane begins to move forward. The satisfaction of those in the stationary lane initially rises, anticipating that they will soon follow, but subsequently this feeling turns to one of despair when nothing happens. Hirschman had in mind the effect of rising inequality in the process of economic development. Thus, it is possible that, as the income of people's reference group rises, so their expectations of income, and their happiness, initially rise in anticipation but, unless their income follows, subsequently fall.
There is a literature on the relationships that aspirations bear to past income and to expected future income. Psychological research has found that people tend to judge the past and the future by reference to current aspirations: it is easier for people to recall or project their income than to recall or project their aspirations (Easterlin, 2001 , Kahneman and Snell, 1992 , Rabin, 1998 . Clark (1999) , using a British panel of employees, found that job satisfaction is strongly positively correlated with the change in pay between waves of the panel but is unrelated to the current level of pay.
The responses to a rise and a fall in income may differ. Analysing the aggregate consumption function, Duesenberry (1949) predicted asymmetry in the response of consumption to deviations of income from the highest level so far achieved, the reasoning being that people are willing and able to adapt their consumption aspirations upwards but not downwards. Burchardt (2005) used a ten-year panel of the British Household Panel
Survey to analyse the relationship between satisfaction with income and both the level of income and its change. She found that the effect of current income was significantly positive and the effect of a fall in income from its previous level was significantly negative. By contrast, the effect of a rise in income was not significantly different from that of static income (the omitted category), at least in the long term. These results imply asymmetry: people adapt their aspirations to rising income but less so to falling income.
There is much economic literature providing evidence for many countries that relative income affects happiness, and generally inferring that endogenous aspirations are the explanation for this effect (well surveyed by Clark et al., 2008) . Moreover, the same results have been obtained, and the same inference drawn, for rural China (Knight et al., 2009 ). In some cases, however, more evident proxies for aspirations have been used. For instance, in the case of the US Easterlin (2005) found that there was a positive and commensurate relationship between the number of consumer durables desired and possessed by a cohort over time, and that the proportion of a cohort reporting to have 'a lot of money' stayed fairly constant over the life cycle despite rising income.
There has been little attempt so far to tackle our question directly by measuring aspiration income and estimating its determinants, and then including both aspiration income and actual income as determinants of subjective well-being. However, pioneering research by Stutzer (2004) answered the same question that is posed in this paper, and with a similar methodology, but did so for a rich society, Switzerland. It was found that aspiration income reduces subjective well-being, and that aspiration income is a positive function of lagged income. Thus, in response to an increase in income, the negative effect of the consequent increase in aspiration income tends to offset the direct positive effect on subjective well-being of the increase in actual income. Nevertheless, the cross-section relationship between current income and subjective well-being, although muted by endogenous aspiration income, is positive. Aspiration income is found to be a positive function of current income, previous income, and community income.
Hypotheses
This section is influenced by Stutzer (2004) . We hypothesize that happiness is a positive function of income and a negative function of aspiration income. A simplified linear happiness function might thus be expressed as:
where H is a score of happiness, Y is income, A is aspiration income, and a and b are parameters (a, b > 0). In principle, it is possible that b = a. If aspiration income is a positive and linear function of income, we have an adaptation function:
The parameter c indicates the extent to which aspirations rise with income. Combining equations (1) and (2), we have:
The term (a -bc) represents the extent to which happiness changes with income. Thus, δH/δY > 0 provided that a > bc. The 'hedonic treadmill' is represented by a = bc, i.e. the positive effect of a rise in income on happiness is precisely offset by the negative effect of the consequent rise in aspiration income. Our full specification for the equation predicting aspiration income is therefore:
where δA/δY > 0, δA/δY p > 0, δA/δY r > 0. Our specification of the happiness function is:
where δH/δY > 0, δH//δA < 0. However, our measure of A might be imperfect or aspirations might have an effect on happiness independently of their effect on aspiration one of the authors, with research hypotheses in mind, and thus the questionnaires contained many more questions than did the official survey. There were separate subsamples and questionnaires for rural and for urban residents, and for rural-urban migrants. In this paper we concentrate on the rural survey, for which we designed a special module of the questionnaire in order to investigate subjective well-being. We are thus able to combine the information on subjective well-being with a wealth of socioeconomic data on rural communities, households and their individual members.
The rural survey covers 22 of China's 31 provinces and is intended to be nationally representative. Within each province on average 5.5 counties were sampled, and within each county on average 7.9 villages; in both cases selection was on the basis of income per capita ranking with a random starting point. Within each village normally 10 households were randomly sampled. The rural sample thus contains roughly 9,500
households.
In each household one member -normally the household head -was asked a set of attitudinal questions, including some about subjective well-being. A novelty of this data set is that it contains information on different dimensions of subjective well-being. In this paper we analyse two dimensions that were distinguished. The broader one is 'happiness' or 'satisfaction with life' (we use the terms interchangeably) and the narrower is 'satisfaction with income'. In each case the respondents were offered five choices: very satisfied, satisfied, so-so, dissatisfied, and not at all satisfied. When treated as a dependent variable, these answers can be converted into a cardinal value (with very satisfied given a score of 4, down to not at all satisfied, given a score of 0), or into a binary variable (distinguishing very satisfied or satisfied from the three categories below them), or into a ranking of three categories (very satisfied or satisfied, so-so, and dissatisfied or very dissatisfied). These three dependent variables can then be analysed by means of OLS, probit, or ordered probit estimation models respectively. In fact our estimations produced no notable differences in the three sets of results, and we therefore report only the estimates for the happiness score.
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Several other attitudinal or subjective questions were asked, including the minimum income needed by the household. This we shall take as a potential proxy for aspiration income, to be explained by a set of demographic, economic, social and aspirational variables. Respondents were asked about the change in their income over the previous five years, their expectations for their income over the following five years, the people with whom they compared themselves, and about their perceived position in the village income distribution. We shall introduce these variables as they enter the analysis. Table 1 reports the percentage distribution of respondents among the five categories of satisfaction, for both subjective well-being variables. We see from column 1 that many people are satisfied (rows 1 and 2), and few are dissatisfied (rows 4 and 5), in the case of the more general measure (satisfaction with life), but that the division is even in the case of the more specific measure (satisfaction with income). This distinction is confirmed in the mean scores: 2.7 for life and 2.0 for income satisfaction. When the distributions are shown by income per capita quintile, in each case there is a monotonic rise in satisfaction as we move up the income quintiles: income does indeed contribute to subjective well-being. Moreover, the difference in mean score between the highest and the lowest quintile is greater for satisfaction with income (0.7) than for happiness (0.5). This confirms our expectation that income is more important for yielding satisfaction with income than it is for yielding satisfaction with life.
It is possible that well-being depends more on the fulfilment of basic needs and less on the fulfilment of aspirations in the case of the poor than of the non-poor. We also explored the relationship between income and subjective well-being in another way, by examining alternative concepts of poverty ( Table 2 ). Kingdon and Knight (2006) introduced the concept of 'subjective well-being poverty': they defined the subjective well-being poor as those who were either not happy or not at all happy. Here we use our two measures of subjective well-being. The first row of the table indicates that the proportion of households in 'satisfaction with life poverty' was 9%, but 37% were in 'satisfaction with income poverty'. The second row shows that, of the 'income poor' -the third of households with the lowest income per capita -14% were in 'satisfaction with life poverty' and 48% in 'satisfaction with income poverty'. In the third row the 'income poor' are defined as constituting the same proportion of households as the 'subjective well-being poor', e.g. in column 1, since 9% of households are 'happiness poor', it is assumed that the 'income poor' are the lowest 9% of households in terms of income per capita. We see in row 3 that 19% of the 'income poor' are also 'satisfaction with life poor' and that 48% of the 'income poor' are also 'satisfaction with income poor'.
In summary of Table 2 , it appears that, at the lower tails of the various distributions, there is some, but very incomplete, overlap. Income and subjective well-being are positively related, especially in the case of the narrower concept, satisfaction with income. In its extreme form -of aspirations adapting fully to own income -the Hedonic Treadmill is not being trodden. However, other factors clearly enter into the determination of subjective well-being. Our concern in this paper is to investigate the importance of aspirations, and their determinants, in explaining subjective well-being.
Testing Strategy
We follow Stutzer (2004) We shall similarly estimate aspiration income functions that include current income, previous income, and relative income among the arguments. These aspiration income estimates will lead on to subjective well-being functions that include both aspiration income and actual income as explanatory variables. It will be necessary to test for the endogeneity of both aspiration income and actual income and to correct for this by means of instrumenting.
The Determinants of Aspiration Income
Aspiration income (the variable A in equations 1-5) is easier to conceptualise than to quantify. Our potential proxy for A is the respondent's answer to the question: what is the minimum income needed to sustain the household for a year? If this is found to be based only on demographic and physiological factors, then it should be viewed simply as a measure of need. However, if it found to depend also on characteristics such as incomeabsolute or relative to the reference group or the reference time -then it might well be viewed as aspiration income.
That is indeed what we find. Table 3 reports our estimates of the determinants of minimum income need. The dependent variable takes two forms: income need in levels and in logs. In each case we use a full set of explanatory variables, including potential determinants of basic income need as well as current income and several other potential determinants of aspiration income. Because spatial differences in the cost of living could result in a positive association between actual income and aspiration income, we attempt to correct for this by deflating both income measures using the spatial price differences for China that were calculated by Brandt and Holtz (2006) . We tried two alternative ways of dealing with household size effects. One includes ln. household size and the other the number of household members in each age-sex group. As there are no notable differences in the estimated coefficients of all the other variables, we present only one set of results, choosing the latter specification as it proves to be more informative.
We start with the variables that might reflect basic income need. The coefficients of both age and age squared are significantly different from zero. In the levels equation, the income needed by the household rises with the age of the respondent but at a diminishing rate, and peaks at the age of 41 (column 2). Men perceive that the household needs significantly less income than do women, at least in the full specifications (columns 2 and 4). By comparison with single status (and standardising for household composition as well as income), married respondents perceive higher income need. As is to be expected, being in good health has a significant negative coefficient. Hilly and, especially, mountainous terrains significantly raise the income needed by the household, suggesting that physical needs or unobserved aspects of the cost of living are greater in those environments. The degree of satisfaction with the village clinic significantly reduces income need, possibly by reducing perceived insecurity.
The household composition variables all have significantly positive coefficients, as expected. Representing the additional income needed on account of there being one more person in each age-sex group, they are highest for men over 65 and lowest for boys under 10. In the levels equation (column 2) this set of coefficients can be viewed as providing a set of weights for the income needs of different types of household member. They effectively yield subjectively determined 'adult equivalent' scales. Thus, if the need of an adult male is 100, then that of an adult female is 149, those of senior citizen males and females 174 and 102 respectively, those of male and female teenagers 47 and 61, and those of male and female children 10 and 45. This pattern, mirrored in the logarithmic equation, suggests surprisingly that, except in the case of old people, females are perceived to have greater income needs than males.
We turn to the variables which might influence aspirations for income, concentrating on those that have significant coefficients. The income per capita variable has a coefficient that is both positive and significant. In levels form, the coefficient is 0.12 in both specifications, i.e. a rise in household income per capita increases the income that the household is perceived to need by an eighth of that amount. In logarithmic form, the elasticity of needed income with respect to actual income has a value of 0.21 in the restricted specification and 0.19 in the full specification.. These results suggest that aspirations for income adapt in part to current income. There is a wealth effect as well as an income effect, but it has the opposite sign. The coefficient on net financial assets is significantly negative in the levels equation (column 2): liquid wealth appears to provide security rather than to raise aspirations.
Income need is significantly increased if the respondent had experienced a fall in living standards over the previous five years. This suggests that aspiration income is influenced by previous income and that aspirations do not fully adapt to a fall in income. The cardinal variable denoting the degree of importance attached to money has a significantly positive coefficient in the logarithmic equation. This might result either from having an objective need for higher income or from having a materialistic personality. Some variables that are not necessarily economic also appear to affect aspiration income. The more years of education the respondent has received, the higher the income needed: the coefficient is positive, and significantly so.. Household possession of a phone raises the income needed substantially and significantly, a result which might reflect having broader and richer reference groups.
Column 4 adds variables to the logarithmic equation that are intended to show the effect of comparator income. Having the main reference group beyond the village raises the income needed substantially and significantly. When this variable is interacted with the log of household per capita income the coefficient is negative (equation not reported),
suggesting that the effect of making comparisons beyond the village on aspirations falls as the income disparity declines. However, over two-thirds of the sample report that their main reference group is within the village. Respondents were asked whether their income was much above, above, at, below, or much below the average income of the village.
When the perceived income rank within the village is included, we see that having income below the village average, especially if it is much below, raises needed income.. Table 4 shows the result of instrumenting household income. It is difficult to find variables in the data set which determine income but do not plausibly affect aspiration income as well. We eventually chose combinations of father's years of education, productive (as opposed to financial) assets, and being male. The instrumenting passes the standard statistical tests, as reported at the end of the table. There is little notable change in any of the determinants other than the instrumented variable. The coefficient remains significantly positive in both equations, but it is nearly doubled in the equations in levels and nearly tripled in the equations in logs. The latter results imply that the elasticity of income need to current income exceeds one half. Since unobserved variables which might plausibly raise income (e.g. ambition or ability) would be likely also to raise rather than lower aspirations, so producing upward bias, the increase in coefficients came as a surprise; it might reflect correction for downward attenuation bias.
Our estimate of the effect of income on aspiration income might still be too low because the cross-section nature of the data set cannot account for lags in the adjustment of aspiration income. Ceteris paribus, insofar as those with current income above their normal income report lower minimum income needs, and vice versa, the coefficient on income in the aspiration income equation is likely to be biased downwards.
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In summary, the level of income which people regard as the minimum necessary for their household is not just a matter of objective need but also a reflection of their aspirations.
Current income raises aspiration income -a result which is merely reinforced by our attempt to correct for the possible endogenity of current income. Aspiration income is also raised by the income of the relevant reference group or reference time.
The Aspirational Determinants of Happiness
Do aspirations affect happiness and, if so, how and to what extent? Table 5 reports the OLS subjective well-being functions -one predicting satisfaction with life and the other satisfaction with income. Columns 1 and 2 present the basic variables, columns 3 and 4 add only our central aspiration variable, ln. minimum income needed, and columns 5 and 6 include a full set of aspiration variables.
Insofar as the specifications overlap, the coefficients on the basic variables are similar to those obtained in our previous study of subjective well-being in rural China (Knight et al., 2009) . For instance, we find the familiar U-shaped relationship with age, being male and working longer hours reduces satisfaction, and marriage, education, net financial assets, being in good health and in a good mood all raise it. Predictably, the coefficient on ln household income per capita is larger in the case of satisfaction with income than in the case of satisfaction with life. statement that money is important shows an interesting contrast. It has a negative coefficient in column 5, suggesting that having a materialistic personality reduces happiness overall, but a positive coefficient in column 6, suggesting that people keener to get income make greater effort to ensure a satisfactory level of income.
Both dependent variables are highly sensitive to perceived position in the village income distribution. Aspirations are framed by the reference group, and feelings of relative deprivation give rise to unfulfilled aspirations and thus to dissatisfaction. Not only the reference group but also the reference time can have a bearing. Respondents were asked whether their current living standard was better or worse than, or the same as, five years previously. The positive coefficient on a rise and the negative coefficient on a fall over that period suggest that aspirations are partly set in the past. Tables 3 and 4 provided evidence of 'loss aversion', i.e. aspiration income was higher if the respondent had suffered a fall in income over the past five years. Even standardising for aspiration income, we see that memories of time past influence subjective well-being present.
.In summary, there is evidence that a broader reference group, change in income over the past five years, the degree of emphasis placed on the importance of money, and perceived rank in the village income distribution all affect happiness. These variables suggest that aspirations are a function not only of own income but also of own income in relation to the reference group and the reference time.
Respondents were also asked how they expected their income to change over the next five years. In both equations we see a monotonic and powerful rise in coefficient values as the expected increase in income rises. This suggests that people internalise their expected future income into their current subjective well-being, but also that they cannot predict the rise in aspirations which is likely to accompany that rise in income. This squares with the psychological evidence, referred to above, that people are less good at predicting their aspirations than their objective conditions.
The estimates of Table 5 are open to the criticism that the key variables might be endogenous. Accordingly we re-estimated the equations with both ln. per capita income and ln. per capita income need instrumented. This involved a systematic search for instruments that were not weak, were valid, and were unlikely directly to influence subjective well-being. The test results are reported at the end of Table 6 : in each case the excluded instruments are strong, they pass the Sargan test of validity wherever it can be applied, and they are generally needed. Various combinations of instruments were eventually used, drawn from father's years of education, spouse's years of education, productive assets, and the household composition variables.
The precision of the estimated coefficients in Table 6 is generally lower than in Table 5 is again observed (columns [3] [4] [5] [6] . The coefficient of the income variable is positive and that of the aspiration income variable is not only negative but in each case has a lower absolute value. However, despite much searching, it was not possible to find instruments which could generate statistically significant coefficients for these variables. The causal effect of aspiration income on subjective well-being deserves further research..
Concluding Comments
Economists have long recognised that economic aspirations and well-being are contextual (Smith, 1776: 466; Marx,1849: 163) . Knight (1922) argued that wants and aspirations are malleable -they change easily and unpredictably and are endogenous to income and consumption -and for this reason can undermine the notion of utility as a criterion for normative analysis. Robinson (1956: 15) noted that 'there are two ways of satisfying desires: one is to get more and the other is to want less'. Kahneman et al. (1998) distinguished 'expected utility' and 'experienced utility'. These are concepts that Kimball and Willis (2006) appeared to refer to as 'utility' and 'happiness' respectively.
Economists focus on the former, which is relevant to economic decision-making, and tend to ignore the latter. This focus might be justified if there were not systematic differences between the two. Systematic differences would not arise if aspirations were tethered, or were accurately predicted. However, the evidence suggests that aspirations tend to follow own income, or reference income, possibly with a lag, and that people cannot predict their aspirations well.
The interplay between income and aspirations for income can give rise to a Hedonic
Treadmill and provides a possible explanation for the Easterlin Paradox. This is what motivates the paper: our objective was to measure the determinants of aspirations for income, in particular the influence of actual income, and to measure the determinants of subjective well-being, in particular the influence of aspirations for income. The hypothesis was that aspirations are endogenous and need to be understood, as a guide to both positive and normative economic analysis.
The results (Tables 3 and 4) suggest that our measure of aspiration income increases in response to an increase in actual income. Moreover, insofar as this cross-section data set does not allow us to examine lags in the adjustment of aspirations to changes in income, our measured coefficient may well understate the full effect of income on aspiration income. Aspiration income also increases in response to an increase in the income of reference people and reference times. This evidence of relative deprivation suggests that people frame their aspirations according to the comparisons that they make, and that they aspire to higher income if these aspirations are not fulfilled.
Aspiration income in turn reduces satisfaction with life and satisfaction with income, although the positive coefficient on actual income is larger (Tables 5 and 6 ). There is indeed a Hedonic Treadmill but it is only a partial one. Subjective well-being is also directly sensitive to certain variables which represent relative deprivation in relation to other people or other times, so generating aspirations to match other people or other times. These results are not weakened by our attempts to establish causal relationships by means of instrumenting actual income and aspiration income, although the instrumenting is not conclusive.
We attempted to measure, and indeed found, a causal effect of own income on aspiration income: a proportionate rise of own income produces a proportionate rise in aspiration income that is more than half as large (Table 4 ). Nevertheless, it is possible that the association between actual income and aspiration income also contains some reverse causation, i.e. people with higher aspirations apply more effort in order to raise their incomes. This effect might be viewed as making an important contribution to economic development. However, it might instead be viewed as keeping people on the straight and narrow and circular (to use the topology of a treadmill). Given that the Hedonic Treadmill is only a partial one, both views are simultaneously tenable. Easterlin and Sawangfa (2009: 56- have played a part, including rapid urbanization, changing reference groups, increasing urban economic insecurity, and rising inequality (Knight et al., 2009 , Knight and Gunatilaka, 2010a , 2010b .
The existence and extent of adaptive aspirations is an important issue for both the utilitybased approach and the capabilities-based approach to social evaluation. The results of this paper -more striking because they relate to a poor society -add another tiny step towards what might eventually be a paradigm shift in economists' conventional notions of economic welfare, which in turn could have a myriad of policy implications. 
